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^£ 1-eJM s-f ^iM * on- oi-g-^j- fjflAl pflae) iS*] iTi 

S *M *fll 3l€#*>^ *fll ^i=- >M-°H pmos H^liElsf, #7) *fll <y^^ls 

1- 7fl°lB ^ «H ^71 *11 1 A2 A>o]ofl ^11 NM0S H$ 

*fl2 NM0S H^^l^Ei ^ 3)13 < a^'?QSL# Tfloje ^ s$ 7 ] *\]2 

i^E.<4 3fl2 *>°H 3^r€ ^^^1 -r^-# , ^-71 3)|1 ^-ELsKl 

£ 5 
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#EflA] ufljie^ ^ ol# oj-g-t!: #5fl^l ^ « 0 >^{Row 

decorder of flash memory and erasing method of flash memory cell using the same} 

£ l^r #211^1 ^oj ^Sf iL°i^ £^o|cf. 

£ 2^r 3J|]^ a]H7> ^3*1 ^EflAl ^fis] iL^^^- 5L^o]c|-. 

5. 3^ ^eflsl ^ el^^Ai e|s|H» Ji^^r £^^14. 
£ 4^ S-f s^'SH iL^fe- 5.^1 4. 

£5f ^ wf^tr r)=Lv\^ v^N^ SL^t].. 

£ 6^8- ^<H1 <4-E- ^71^^- °l-g-*H *ll °^ flH7> «H)^ #e|H Dfl2.e| € 

<5Lt£o) ^ «.«ofl J=Ljr<£| 

PTl: PM0S H^l^Ei NTl: *U NM0S B^l^i 
NT2: ^12 NM0S H^l^Ei NT3: ^ 
Vinput: ^11 ^^IJL Vdcharge: ^12 ^^^IJl 
Vsw: ^3 ^^J: Vpp: *U 
Veei: *fl2 ^^^V Vss: ^l^*} 
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-SMI* -Ml 

<13> £ fEflAl v\}5L?) ^ ^ ^T^ofl ^-*V 53 o_^, tf^Tflfe- #5fl 

Al nflS.^^ u] oil- ol-g-*V fs|Al Pl]S.s] ^o] i7l ^6\] ^o]4. 

<w> #EflA] ufls.^ ^>7l- i^^S}-^^ trj-e^- #3.^ TflolHfil- ^Ef ^jolH A>olo) 

-fr*l*flq-°] 0N0 ^^v, ^ ^Vs^, -^e]^- ^ ^S}-^oj ^^ajo^ 3^ ^ 2 

^ ^o^ni- ^-^ 7 > ^Jl^t}. tb^, ^.cf b«V€- ^71 ^5i(erase speed)7> A^^^l 

^ ^7^ oi 7 > t-^ i^^-ol A^£]J1 

<ie> £ 1* ^S}^, #HflAl ^ ti>£^l 71^(100) (104)o] 

£UL, ^"71 ^^(104) AiL-^Ei *fl^ ^^(njiEAl)^- A>olo]l if jl J=efl 

<?! ^^(102)^1 5>icK a o v 7 i ^ cg<* tfJjLofl^ >tf-3^(106Hl £]*fl ^<?| 

^ 7flolH(108)7> 7flolH(108) ^Hl -fi-^l^UlOH 2} 

*fl 7]lolH(112)7> ojq-. #eflAl ^js-sl iTi^ #*K#*» 

♦ 7fl°]B(108HH ti>£^l 71^(100)^.5. F-N B^^(Fowler-Nordheim 
tunneling)* °l-g-*M ##^0.3.*) ^sltf. ^al^o] ^7^ >#^-^ -g-^ JL^Hl 

* -8V)* ^Sf 7llolH(112)ofl «y7>§>Jl ) tiV5L^l 7l^(100)<Hl^ ^^-*V ^ 
^(^1* +8V)* °]7>^o.3.*l ol«^^lcf. olrffl, =e|oJ ^^(102)^8: ^ <5] Jl^ 
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41 21*11 SEf >fl olH( 112)31- «K£^ 7)^(100) 7J-*1 ^^17> <>)£. °m 

F-N e^^o] t£>$«H s.^ 7flolH(108) tflo^ ^§V(^^»7> «VE*11 7l ^(100)iL5. 

A o v #tt w>5f ^-o] ^eHl^r ^71 a] sef 7llolH(112)^ -8V, *K£^1 71^(100)^1 
+8V7> <y7>£H €-B-§- Til olB( 112)^1- 71^(100) ^^.r^/JEL eflo](l04, 102) 

#ofl «y 7 >£l^ #$l*Rr 16V ^j£7> ^cf. olei*V ^^Hf- 1-5.^ 7HolE( 10 8)oil 

-g-tiflsH 2Ef 711 ol^( H2)S1- THolBdOS) AVoHl o]7V5l^ ^7>^ 

^i-g-^wHl ^l^^inv, sv ^ss.Ai <a^^^-s. t1M;e(ii2, 108) o.^^ 

^(HO)^ ^(Breakdown Volt age) °1 14V ^5= ^«^1 0N0 ^^^-(110)^1 

#51^ iT^Al ^-7lSlfe #3*r» #£*1 ^ flcj-. 

n&iq-, -£ 2<H1 M-Bl-^ti ti>sl- £o] 7lHH(108)7l- ^^(114)^1- <^^^ ^( 

-£ 2^1 'A' #S), 7llolB(108)^ ^ell<y(l02)ofl <y7>£l^ 

o) s)o] nfl-o 3^ ^ ^ H^i^^i H(Low Gm Cell) 

31 ^^JI, ojE^tb iS^r °lel ^(Column), ^ s1<2£a1 ^ 

(Redundancy CelDS. tfl ^fl ^ Bl^H s]-^ (Repair Scheme)C£ 3 % v 2:)^l sl*}^ 
^(Yield Loss)^- 7flAi^>7ll sit}. ^4, ±7] Al oi7>sl^ ^<y-^ 5fl ^ ^ ^ e) 511 

<H€ €°11 <?l7>5l7l ufl-g-ofl £ 2 °fl 
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ufE^-Hfl H}<4 Qo] SEf 7]lolB(112)2l- Tflol^QoS) A>o|ofl o]7>£l^ ^= 

15.5V7} s\o] 0N0 ol^-o] S)ol AH#*8(cycling)«HM 5)1^4- 

«M1 ^, ^0.^(104) ^ =^^1(102)^- #5L^ (floating) a] ^ jl ^H* 

7flolH(112)^]^ -8V7V ^17>E]JI ti>£^l 71^(100 +8V7]- ^sIt^I, olttfl wj-s^l 
71^(100)^: P^^lJl ^efl^l(102)-£- N^i^ *K£^1 7)^(100)^ =efl^](102) ^H^l 
^ y o v ^ aH^^V P-N 4°1^L^1 *}7ti n^W. Hefl<y(l02) 

P-N t±o] o.^ ^6}- 7j-*}» 5LB\-g nfl 7.5V ^J£^ ^aj-o] ol 7 >£]^ ^jq-7> ^4. 
n^^H, 7flolE( 108 )7> ^-Hfl( 114 )^ <g^^ ;g_o 7flo]B(108)^ £<SZ± 

= efl<a(102)^ °l7\S\±r &<&o] ^oJ-oIjels TflomClOS)^ 7 5V o) ^<y-^. 

B\JL, fS^ 7flolB(108)2f ^Bf 7flolB(112) A>o]o) -^-^^^-(iio)^^ 15.5V ^£ 

$\ £<£6) <&7}S\±; ^7} Z\o] ZZ<£ Bj-i) ^Aj-o] ^ Olx}. 

7^^ *)l^°fl ^Cf. 
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<21> #7l 7l#3 ^^ 7 1 o^o} JS. M^-g-, ^ 1 ^^<0^# 7)1 °1 B. ^ <^ 

AS *fll *)U ^ = ^>o]^l 3^MS PMOS B^l^aK #7l *fll ^^^1 

« 711 ^ °J^AS #7l ^1 t^.<4 ^]2 icJEl A>o|ofl ^li NMOS B 

^fl^l^E^, ^12 ^^IJl* Til °lB #71 ^12 icJBSl- A>ol 

o\) ^2 NMOS B^M^E] ^ ^13 -y^^lsl- TflolH ^ °g^AS *H #7l *ll2 

i^sq- *)12 ^#7} A>olo]l ^l-i- #7l ^1 i^E.^ ^JELeK] 

<22> ^1-71 *fll ^^^71-S.^-Ei <#°\ #<&°}r±, 

<23> Aj-71 ^2 #^El^ ^oj-^- ^ ^oj- olrf 

<24> ^1-71 i^^j NMOS H^l^ JiL ol^ol^ ^ ^Cj-. 

<25> #7l tj-^ 71^2] j4^1# ^^>7l ^ #^£r, S-f o}^ 

t>1 uilael i7] a 0 >^on 5)i<a wiB7l- ^o] cg^s] ^^ei-olsl- *n<|3 

«1H7> ^^l ^ol <£;g<£ ^tr^o} o. ^^>JL ( ^7] 5LEL ofl *\ B}^ 7 } *g 

€3 #3L*g Tflol^Sq- 2E| 711 olH *H^1 ^-^^l^ol ^ O^] 

#7l 2fl<H H1B7} ^-aJ^I ^ol o^<g ^Tr^olofl^ ^7} # £-9] £<#-§r 

7>*H ^71^ *m #5flAl ^iSl ^5] w o >^^ ^R*lcf. 

<26> #71 i^S^^A-1 #71 $HELE|-<yofl ^T^^ ^]7>*>7l ^^>o^ ^.o. v]=Lv]^r o) 
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5} h^EL a}o)o\] %4=-Q PMOS B^*l^Ei<4, ^-71 TllolH ^ 

£.3. ^-71 *fll iiH.^ ^12 i^JE. a>o]<h1 ^€ ^11 NMOS H^fl^liBl^, *fl2 ^^^1 

711 ^ *H #7l ^12 i^H.^- ^^1^> Afolofl 34=^ ^2 NMOS H 

^fl^l^Ei ^ ^13 ^^^IJll- TflolE ^ <Q&CLg_ f>\v] #7l *fl2 ^12 #€#7> 

A>clofl ^^^1 E^^liEi# ^^H, #7} ^1 i^El^ ^ = i£KH 

4. #7l 511^ WlH7> ifi°l ^^KH ^l^* <a7}*>7l #7l 

*U ^ #71 A}2 <y^JLS^ *l^*I<y-g- 917}^ #71 *113 

^ ^H^, #71 3)1 ^ «1H7> ^3^1 $)S.EKH ^Tl^i 

<3-S! ^ ^<3-§- ^7^71 ^V°i ^- 7 ] og^Alj- «j ^. 7l ^3 oj^A]^^ 

^7l-S>Jl #71 7\]2 ^^^ISS.^ <£7}S\^, ^T-71 ^2 ^^^m ^7] 

#71 511 ^ WlH7> ^ 7llolHSl- ^.^i/JElell^ ^-Iflol ^7l^ 

^ H^^^ ^-#1- q-E}^^ 

°l*h ^ € % v ^*>^ t^l *m ti>aJ-^j^ -a*H* #^1^711 ^<5> 

7] 3. *Vcf. ZL&|q- ( ol^ ^Aja^ ol 7l^^-0>o]lA-l -f-^ol *}*)-^ 7^ 7>ofl 7fl 
°l*fl£l£^- ^1^51^ ^^.S^i 7^1 X}^ ^EflS. ^ 54-° 

^3 ^^7} Cf-g-ofl 7l^£l^ ^AHHl tl-^Sl^ Oj-quf. «. 

ife *1 

^°(M^ 1-211^1 nlls.sl i|olH ±.7] a] 0N0 ^^^Hl iH efl ^( stress)* ^ 
^ ^*}7} TllolHSl- 711 °1S Afol^) iTl ^3]-^ 0N0 ^ 

bvo^ nj-jz]^- ^ oi^ ail «lS(fail bit)# ^-fHsRr tHo]b^ 

21-9 



1020020042155 #^ <|J7}: 2003/4/17 

OVS. 4*-*l*rfe °l-g-^-. ol^oflA^ i£tg^ wV^^j^- ^Aj^s. ^ ^ ^ 

*>7ti ^^ttcf. 

<30> 51 4^r 4^ ^>°1#^ ^lH^- 7fl^d^ ^ flfe #HflAl ^S-Sl ^>^| S] 

<3i> £ 41- %2^f>}i£, ^ B^^H^Oow Gm)^ 1«1H sll^ 

!- 71^^ ^ ^ c} igi a] (Column Redundancy)!- ^>-g-^l S.^- 

(Row Redundancy)* ^Hl-W-. 

<32> S 4^. 7^0] Gm(Transconductance) ^ (Column Repair) 

# 3.^- 5)1^ (Row Repair)!- ^trcf. ZL^, a>o]^^ ^ ^ ^ 

ti]H7> *MJ3 >to] TflolH^ se|. ^olB *}o)6\) <y7 r s]^ €^*r7r 0N0 

^ ^ Trj.^og-ofl ^ ^X2)^]^ ^<y-o] 7< 5v s)^ *>cf. a)-^ , a>o]^- 

*8 ^ -§-*r*l ^S^- ^ 5Uir 0N0 4^ "^Ml* ^ 5^ »1 

<35> £ 51- %^*>^ ( S.^- ^sc-l(RD)^ PM0S H^^liEi(PTl), ^]1 NMOS H^*]^ 

(NT1) ^ ^12 NMOS H^*l^Ei(NT2)^ ^ B^^l^E^, 4^ ^.els}-*] (WL)<>11 91 
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(RD)^ #^#£r ^S-Sj-^CWL)^ PMOS H^liB|(PTl)^ *fll NMOS 

Hi(NTl)^- *fll 3€#*KVpp)2)- ^2 L^i=(N2) A>olofl PMOS B^l^Bl 

(PTl)^ *)U NMOS S^l^BKNTim afll ^^JUVinputHl ^ ^, *fll 

*l^*KVpp)£f ^1 ic=(Nl) *}°]°)} PMOS B^^l^Ei(PTl)7> ^^S)ZL, ^=(N1) 
Q A}2 ^.EL(N2) *}o}°\] ^11 NMOS H^^l^Ei(NTl)7]- ^^H, PMOS B^liEi (PTl)^ 
^11 NMOS H^^l^Ei(NTl)^r ^^.S. afli <^^:§:(VinputHl ^*fl ■ z P-#€^-. ^2 
(N2)2f ^^l^XVss) ^-°H1^ A2 NMOS H^liB] (NT2)7> ^jsqji, A}2 NMOS H^fi^l 
^e^(NT2)^ *fl2 ^^IJUVdchargeHl ^ ^12 ^=(N2)sf *)]2 #^7> 

(Veei) A>oloH i^^l ^i£(NT3)°l #7] ^$)^ ^(NT3)£r ^13 ^-^IJl. 

(VswH ^Qr}-. #7] ^Jfl^ ^r^:(NT3)^r NMOS H^l^H ^ ^cf. 

afll ^^^ls(Vinput)7} 'SMCHigh)^'*! ^-f , PMOS B^l^ (PTl)^ ^-.2. 
= (Turn-Off) £M , ^1 1 NMOS B31*l iB| (NTl)^ H-^r (Turn-On) =14. °H , A2 
jL(Vdcharge)7 r 1 ^}°1^1Jl' <|3 t$°- t *\}2 NMOS B*<H*1 ^E] (NT2) 7\ ^-^JL, o]g_ o)*} 

*fl2 i^E=(N2)^ $.5)7} eM°l s)o] ^^^ol(WL)^.S. ^^l^XVss)^ 

0V7> #^4. 

5E^r, ^11 < a^^lS(Vinput)7> '^olAl^-olji, *j) 2 ^ ^^ls(Vdcharge)7l- 
(Low)^lS'S^ x\]2 NMOS B^H^1^B](NT2)7]- ^-i^H^ ^-f , ^r^(NT3)c>l H-£r 

5^ *1l2 ^(N2)^ ^7} ^12 ^^(Veei) efl^o] ifljs. ej-olo. 5. ^ 2 
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*KVeei) 3.-^51 $.<&°] ^m^. <#7] ifl^ ^#(NT3)°1 NMOS H^l^e^ 

, *113 c a^^lS(Vsw)7> SH^lS^ ^#(NT3)£r €-8r€l=K 

PMOS B^^iB](PTl)7> ^-frsqjL *fll NMOS B^M^i (NT1)7> ^-_2.B£]:£^- *H , 
XI 1 ^^KVpp)^ <#o} ^<y-o] ^H^<y(WL)-9.B tb^-. 

^^o] ^^i^oi 

0 l-§-*H °>2fl 5^ ^ ^>6)1 ^oj-a. o]7>*!-4. 

<42> [JL 1] 





3f)|<^ n|H 7 |. <£^s{ *-|£5f<y 




Vin 


Vcc 


Vcc 


Veei 


-8V 


-8V 


Vsw 


-8V 


Vcc 


Vdcharge 


Vcc 


-8V 



^7]s.^} «1B7> <g^€ ^^£f<y(wL)^i^ ^^i^<a-<y ov7> <y^s]^i, oi 

» ^fl XU ^^^IJlCVinput) ^ *fl2 Vdcharge )B*| ^^^^(Vcc)^: 91?}*} 

JL m ^^(Vsw)^ -8V» ^f^t}. °H , PMOS B^l^ei (PTl)fe ^-^.B 
(Turn-Off)Slil X]l NMOS Biffl*liEi (NTl)^ €-^(Turn-0n)£H Xl2 NMOS B^*)^ 
(NT2)7> Ed-&£]j7 ^<^l ^(NT3)^ Ej-Msl<^, i^EL(N2)^ #5)7} 3*1 efl^ 
o] s\o] ^£L5^-o](WL)il^ ^l^'SKl 0V7> #^£|7fl ^cf. ^S, *1]2 €^^KVeei)^l 

^ -sv^ #<y-oi «y 7r ^cf. 
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«1S7> ^^.^(WL)ofl^ *fl2 ^^KVeeO^l -8V7> ^7]-^^ 

-H *)12 ^^^IsCVdcharge)^ -8V# <y7>«1;4. o^, PM 0S B^liEl (PTD^b 
^-^.H(Turn-0ff)5] Ji *fll NMOS S^l^Ei(NTl)^ € -£r( Turn-On ) s\ v$ *fl2 NM0S H€ 
*)iEi(NT2)7> ^(NT3)£r ^--&£H , A]2 ^JE.(N2)^ $.3)7} A]2 

^^KVeei)^ efl^o] s]^ ^^^o](WL)j2-^. *fl2 ^^(Veei )^ ^l"^ ~8V 

7> #^37fl £t}. 

wlB7> ^JE1£}-£H z}-z}- cf^. #<y-(-8V£}- OV)^- ^7}^^ , 

?rHf TflojH Afol^ o]7f5]^ #3*Kr ^ UlH7> ifl-Bf ^#3*1 ^ S.^ofl 

cfl^H ^ 7.5V7> 5)2.3. Aj-ol^^ ^ «v^^- ^ 01 ^ 0 N0 

^ S.^ ^JELEKHl -8V7> ^S^l 5)<H 2)*}^ 511^ «1H7> 

^£L£f<y^ H.^ -8V7> ^71-5]^^:, 3\)<Q «]H7l- $|.E.eKH|fe 0 V7> <y7}-S)7ti ^ 

£ 6^1 'A' #2:) ofl 51, 7fl°lB(208)£}- tHo]h(212) A>oHj o^^tt ^ 

*>^r 0N0 ^^^-(210)31 ^ z\-3)#<#o\] 7.5V ^£7> ^cf. r^ef 

*1, A f°l#^ ^ ^7] -g^A] m}-^ ^ oj^- 0N0 ^^^(210)^1 ^^-i: ^1 

^- ^ fljl, #2fl^l AISJAJ^. - c^lcf 
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5)1^ tilH7> ^^^1 ^ = ^^0,] zj-z}- cf^ ^<a-(-8V^ 0V)* <?]7>^-o.S.m| , #5.^ 
TflolH^ 7flo]B *H>H °}7}£}^ ^i^Hr «1B7> 
iS 2.-fofl tfl*}a| 0N0 s^^^l €^ ^£7> 

°)#^ ^ ^ ^ a] ^ 5>}fe 0N0 *i<3^ sj-s] ^Kg. ^ ^icf. 

AjAl^^l fl^Dj, ^ ^"^^ A>Aj-0] ^o^o^ tg- £-0>ofl^ ^Aj- 
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€ PMOS H^M^; 

A oM ^1 ^^UH" TflolH ^ ^J^^-S. *H ^7] Tfll ^JELSf ^2 2tJ= A>o) 
ofl ^€ afll NMOS Hqfl^l^Bi ; 

€ ^12 NMOS H^^l^Ei ; ^ 

^€ 3L^5}sq, #7} *fll jcSfe ^£La}-o]o)i <£^s\o] oi^ 3^ 

2] 

3] 

4] 

*fl l^oHl ^7l NMOS B 33*1^5. o] =.o]^i ^ a^jo S 
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5] 

S-f c]iac|# #gflA] ^ael ^7i «J-^ofl flo^, 

y iH7}- cg^^ ^^014 5fl«a wiH7v ifioi 

1- 7]]olH A>C|o} o.^^^o] E)^ ^ <3*fl*>7l -*7l 4H W]H7> ^ 

-S°l ^e^Hl^r £2] ol7>^ ±.7] *>}±r 3* ^^-S. 

sfe nflfi^ ^ yj-^ 

[3^*8- 6] 

4 1 ^^13-* TflolH ^ 4l i^£L A>o] ofl ^ 

^ PM0S B^l^ ; 

#71 4l ^^^1^1- TflolH ^ <^J1S. ^ ^-71 4l *J|2 a}°W 

4l NM0S H^^l^Ei ; 

4 2 <g^4IJL# XMB ^^^-S. *H #7l 42 ^^1^> A>o]oll ^ 

^€ 42 NM0S H^l^ ; ^ 

43 ^^^IJll- TflolH ^ «H A o v 7l 42 2xi£L^- ^2 #^7]- AHofl 

HSB^l^E^l- ^71 41 i^=^ ^ = 5}-°i4 ^7^51^ ^* 

^-2.5. #efl^l i£E] ii<£| ±7] . 
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1 7] 

A}2 #^7Rr ±.7]&<&-£r #=^Kr *Kr #HJW nfls.^ ^ ^ «^ 
8] 

7^1-71 <y?^jL3>| -8V ^5L<2] ^l7>£l^ ( ^-71 5)1^ tilH7> 

^ it°l £)l=eKH iT^^*} o.o} o]7H>7l #7} 

*\}2 <y^JL5>| -8V ^51^ ^^-o] <y7>5]^ ) ^-71 ^iT^^ -8V %S.2] 3 

91 

^115%H1 Sl^H, -^-71 #SflA] nfls.^ 

a>£^ 7l# ^Ml ^£ Bi^ 

#7] Ej^ Al^nV ^ TflojE; 

A o v 7l #^ Til °1H ^Hl «g>£3 -B-^^l^-; 
^•71 -fr^^l^ ^H] Til oiH; ^ 
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<$7) <£*J^ AV 7 ] H> £ ^ 71jM Cg<* t^jO] 

10] 

11] 

*I)51M &<>H, #7l 3|l<a alH7> ^ #3L^ TflolH^ ^^.^/-ELeflol -2. 

#hJH Dflfiel #3] ^ . 
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